). The nuclear shift of blood neutrophils has been studied quantitatively, and its significance as a diagnostic aid in various diseases especially in megaloblastic anemias has been well established (Sato and Hayashi 1947, Wintrobe 1956 For the treatment of her homocystinuria, vitamin B6 therapy was institutes and resulted in an elimination of homocystine excretion as reported previously (Yoshida et al. 1968) . During a period between December 17, 1967 and April 10, 1968, total doses of 500 mg of pyridoxine (PIN) and 3,830 mg of pyridoxal phos phate (PALP) were given intermittently by intramuscular injections in divided daily doses ranging 30 to 300 mg. The patient received further treatment with vitamin B6, PALP 100 mg, i.m. daily, during a period from December 15, 1968 to June 25, 1969 . Macrocytic anemia was persisting. The bone marrow on June 25, 1969 revealed an equivocal megaloblastic changes of erythroblasts, and at the same time, some degree of nuclear hypersegmentation of megakaryocytes was noticed. The hypersegmen tation of megakaryocytes in bone marrow smears on February 25, 1970 was so spectacular that all the bone marrow smears obtained from the present patient in the past were reviewed. It was found then that the hypersegmentation of megakaryocytes had been present from the beginning of our observation. (cf. A study on the nuclear shift (a karyogram) of megakaryocytes: In the present study, both promegakaryocytes and megakaryocytes (Committee Report, 1948) were included and examined for the number of nuclear lobes or segments. The determination of number of nuclear lobes or segments were performed in a way analogous to the one in the case of neutrophil leukocytes (Wintrobe 1956 , Fliedner 1964 ). A nuclear segment was defined as a nuclear lobe which is either completely separated from the rest of nucleus or is connected with the remainder of nucleus merely by a fine filamentous chromatin strand. In each specimen, a total of at least 75, usually 100 of megakaryocytes were observed. Polycaryocytes (Howell 1890), if encountered, were not included in the present study, since it was apparent that they were formed, not by the lobulation or segmentation of nucleus, but by the fusion of smaller cells (Howell 1890) or histioid cells (Rosenthal 1938 The lobe average of megakaryoctyes was determined in a way similar to that of neutrophils , namely by dividing the total number of nuclear lobes or segments found in 100 sequentially counted megakaryocytes by 100.
Results of a quantitative determination of nuclear shift of bone marrow megakaryocytes in the present case and control cases, consisting of 10 random hospitalized patients, were summarized in Tables la, lb and 2. In control cases, the majority of megakaryocytes had 1 or 2 nuclear lobes and only few cells had 4 or more nuclear lobes. In the present case under discussion, however, the megakaryocytes with 4 or more nuclear lobes were encountered much more frequently than in control cases. In addition, megakaryocytes with unusually numerous, i.e., 8 to even 10, nuclear lobes were found in the present case (cf. Table  1 ,b and Figs. 1-3) . Values of the lobe average of megakaryocytes were also frequently much greater in the present case than in control cases.
The degree of hypersegmentation of megakaryocytes varied according to periods of observation (cf. Tables 1, a and 1, b) . No definite conclusion could be drawn from the present data alone, whether the degree of nuclear hypersegmentation •oe the present case, ƒ-control cases of megakaryocytes with various numbers of nuclear lobes, in percentages) of megakaryocytes fluctuated spontaneously or influenced by treatments, especially administrations of folic acid or vitamin B6. But it may be assumed that a marked reduction in the number of hypersegmented megakaryocytes on December 4, 1968 to compare with that on November 13, 1968, might be the result of a treatment with folic acid (cf. Tables 1, a and 1, b and Fig. 4) . With respect to the number of platelets contained in the cytoplasm, no marked difference was noticed between hypersegmented and normally segmented megakaryocytes (cf. Table 3 ). • After the nucleated cell count of this cell suspension was obtained , it was centrifuged again.
The supernatant fluid was discarded and the cells were resuspended in an approp riate amount of a mixture of 1 part of autologous plasma and 2 parts of Hanks's solution to give rise to a cell count of 2000-4000 per cram , as described by Metz et al. (1968) .
The cells were incubated with precursors of DNA and then nucleic acids were extracted as described by previous workers (Metz et al. 1968 ).
Fractions of DNA extracted were neutralized by adding an appropriate amount of potassium hydroxide solution, and the mixture was centrifuged. One ml of the superna tant fluid was mixed with 10 ml of Bray's solution and the radioactivity was assayed in the liquid cintillation counter (Aloka, LSC-601) .
Results were expressed as total radioactivity incorporated into DNA , as described in th e original method of Metz et al. (1968) . Two cases of thrombocytopenia i.e. Cases 1 and 9 were not included.
Results:
The DNA synthesis by bone marrow of the present case was studied twice, e.g. on June 8 and August 28, 1970. The results are summarized in Table 4 . On both occasions serum folate levels were low and there were a slight degree of hypersegmentation of megakaryocvtes (cf. Tables  1, a On one occasion, i.e. on June 8, 1970 , the incorporation of 3H-thymidine into bone marrow DNA after deoxyuridine (dU) load was slightly increased in the present case than in control cases (cf. Table 4 ). The significance of hypersegmentation of megakaryocytes as a diagnostic aid can be fully appreciated when the nuclear shift of the cells is determined quanti tatively as described in the present paper.
Low serum folate levels and bone marrow response to folic acid suggested that the hypersegmentation of megakaryocyte in the present case was due to a folate deficiency of some cause.
The fact that megakaryocytes with hypersegmentation of nuclear lobes tend to increase in the bone marrow of folate deficient rats (Higashi et al. 1971) may support this view. The blocking effect of deoxyuridine on 3H-thymidine incor poration into the bone marrow DNA was less in the present patient than in control cases (cf. Table 4 ), suggesting that some degree of metabolic derangement might be present in the deoxyuridine to DNA pathway of the present patient. The diminu tion of the blocking effect of deoxyuridine load on the 3H-thymidine uptake by the bone marrow DNA was slight in degree in the present case .
However, this fact may correspond to the finding that the majority of bone marrow elements, namely the cells of erythropoietic and granulopoietic series did not show any marked morphological changes of pernicious anemia type , in spite of low serum folate levels, and only the minority of marrow cells , megakaryocytes, showed a tendency to hypersegmentation (cf . Tables 1, a and 1, b, and Fig. 2 ). The cause of folate deficiency in the present case is not entirely clear . The dietary deficiency seemed unlikely because she had been on a balanced hospital diet . A long term anticonvulsant therapy could induce a low serum folate levels (Klipstein 1964 , Miller 1968 . Since our present patient had ingested anticonvulsants for several years, they might be responsible for her folate deficiency . Carey et al. (1966 Carey et al. ( , 1968 reported on a decreased serum folate activity and an increased folate clearance in children with homocystinuria .
The causal relation between homocystinuria and folate deficiency in the present case, if any, remains to be studied. The urinary excretion of homocystine was abolished by the administration of vitamin B6 (Yoshida et al. 1968 ).
But after the B6 therapy it was noticed that there was a tendency twoard an increase in the lobe average of megakaryocytes (cf. Table 1, b) . This finding might be explained on the basis of results reported by Waxmanet al. (1969) in the following way; firstly, the homocysteine level was decreased after the B6 therapy in our patient with homocystinuria of B6 dependent type; consequently, tetrahydrofolate compounds other than N5-methyl-tetrahydrofolate required for the DNA synthesis were yielded in a decreased amount via the homocysteine methionine transmethyla tion reaction. The occurrence of a hypersegmentation of megakaryocytes in bone marrow is not a constant finding among cases of homocystinuria, because bone marrow studies in two other cases of homocystinuria did not reveal the presence of this abnormity (cf. Table 2 ).
